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3 DRZ disturbed rock zone 
4 EPA US. Environmental Protection Agency 
5 FMT fracture matrix transport 
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APPENDIX IRES 

IRES.1 Latin Hypercube Sample Sampled Values and Ranks 

Table IRES-1 shows the 57 parameters that were sampled in Latin hypercube sample (LHS). 
Tables IRES-2, IRES-3, and IRES4 show the 100 values sampled by LHS for the 57 
parameters that were varied in the 1996 performance assessment calculations, replicates #1, 
#2, and #3, respectively. Tables IRES-5, IRES-6, and IRES-7 show the ranks of the 100 
values sampled, replicates #1, #2, and #3, respectively. 
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Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 
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Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

October 1996 IRES10 . ,  % DOWCAO 1996-2184 



8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

- 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

61 

DOWCAO 1996-2184 IRES-11 October 1996 



Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 

- 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 ~~ 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

October 1996 IRES-12 DOWCAO 1996-2184 



5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

A 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 
60 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

61 

DOWCAO 1996-2184 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
56 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

*# ’ %.. 
\ 

-_ 



1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

,- 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 - 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

DOWCAO 1996-2184 



Title 40 CFR Part 191 Compliance Certification ApDlication 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 

-. 

1996 Performance Assessment Calculations, Replicate 1 (Continued) 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

59 1 M 1 61 1 62 1 61 1 64 
10428-141 I m - l d l  1.261E-14 I 4- 9 776.15 I f 

October 1996 IRES-I6 5 .  DOWCAO 1996-2184 



.- 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

A 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 - 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

DOUCAO 1996-2184 IRES-17 October 1996 



Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 

- 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

October 1996 
I' : 

ms- 18 \\, ' \  x: , ' i '  1 DOWCAO 1996-2184 



6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

-. 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 - 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

DOEJCAO 1996-2184 October 1996 



Title 40 CFR Part 191 Compliance Certifcation Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

- 

1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

October 1996 IRES-20 1, DOWCAO 1996-2184 



c 

1 
2 
3 

4 
5 
6 
I 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

.- 29 

56 
51 
58 
59 

.- 60 
61 
62 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

DOECAO 1996-2184 



Title 40 CFR Part 191 Compliance Certifcation Application 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 ~~ 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Table IRES-2. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 1 (Continued) 

- 

- 

October 1996 

' .  

IRES-22 DOWCAO 1996-2184 



x 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

- 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

c 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 

DOEJCAO 1996-2184 



Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

4 

1 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

October 1996 

.. , 

IRES-24 DOWCAO 1996-2184 



1 

2 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 - 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

-. 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

8 141 4.205 I 2.1191 6.8321 
34 I 494 I 58.72 I 597 81 862 1 1 476.91 

DOWCAO 1996-2184 IRES-25 October 1996 



1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

h 

c. 

Olln61 02448 1 0 14921 0. 
I 4741 15591 14441 11741 1 5291 



I 

I 
2 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 

I 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

-. 59 
60 
61 

Title 40 CFR Part 191 Compliance Certifcation Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

21 i 24 i 25 i 26 i 27 i 28 
3R97E-151 6 52RE-15 I 6 924E-151 h266E-171 5399E-151 n - 1 4 127E- 

DOWCAO 1996-2184 IRES-27 October 1996 

! 



Title 40 CFR Part 191 Compliance Certification Application 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

- 

- 
October 1996 IRES-28 DOWCAO 1996-2184 



9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

-. 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

-. 59 
60 
61 

TiUe 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

n 

DOWCAO 1996-2184 IRES-29 October 1996 



Title 40 CFR Part 191 Compliance Certification Application 

1 
2 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

- 

- 
/-.- 

October 1996 IRES-30 DOWCAO 1996-2184 
! 



1 
2 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

h 

33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

1 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

DOUCAO 1996-2184 October 1996 



Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

1 
2 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

October 1996 IRES-32 DOUCAO 1996-2184 



1 
2 

3 
4 
5 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 . 23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

I '--.. 

42 
43 
44 
45 
46 .. 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 - 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

DOWCAO 1996-2184 IRES-33 October 1996 



Title 40 CFR Part 191 Compliance Certification Application 

1 
2 

3 
4 
5 - 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

- 

. . ,...- 



5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 

- 28 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

.- 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

DOWCAO 1996-2184 October 1996 



Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 

n 1 75 1 79 1 so 1 81 1 

- 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

115hF-141 1E-141 7 lhE-l5l 291E-151 I057E-141 - 1 ,. .1 5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 ~~ 

31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 
60 
61 

' "  

October 1996 IRES-36 DOWCAO 1996-2184 



1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5 8  

r^ 59 
60 
61 

Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

DOWCAO 1996-2184 October 1996 



Ic4 
Title 40 CFR Part 191 Compliance Certification Application 

Table IRES-3. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 2 (Continued) 

93 1 94 
1 I W F - I S ~  hfl lE-  

5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 



, 

19 
09 
65 - 
85 
LS 
9s 
S S  
PS 
ES 
ZS 
IS 
0s 
6P 
8P 
LP 
9P 
SP 
PP 
EP 
ZP 
1P 
OP 
6E 
8E 
LE 
9E 
SE 
PE 
EE 
ZE 
It 
Ot 
62 sz -' 

LZ 
92 
SZ 
PZ 
EZ zz 
IZ 
OZ 
61 
81 
LI 
91 
SI 
PI 
El 
21 
11 



29 
I9 
09 
65 
85 
LS 
95 
ss 
PS 
ES 
ZS 
IS  
0s 
6P 
8P 
LP 
9P 
SP 
i+ 
EP 
ZP 
1P 
OP 
6E 
8E 
LE 
9E 
SE 
PE 
EE 
ZE 
I €  
OE 
6Z 
8Z 
LZ 
9z 
sz 
PZ 
EZ 
ZZ 
1z 
02 
61 
81 
L1 
91 
SI 
PI 
E l  
z1 
I 1  
01 



5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

h 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

c- 59 
60 
61 

Title 40 CFR Part 191 Compliance CeMication Application 

Table IRES-4. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 
1996 Performance Assessment Calculations, Replicate 3 (Continued) 

DOUCAO 1996-2184 October 1996 



1 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
41 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Title 40 CFR Part 191 Compliance CertiTcation Application 

Table IRES-4. 100 Values Sampled by LHS for 57 Parameters That Were Varied in the 

- 
1996 Performance Assessment Calculations, Replicate 3 (Continued) 

i 11 i 1 1  i 13 i 14 i 15 i 16 
II 5 m u 5 L 5  


































































































